INTRODUCTION
Electronic cigarettes and similar products (e-cigarettes) are devices that deliver an aerosol by heating a solution typically composed of propylene glycol and/or glycerol (glycerin), nicotine and flavouring agents. How e-cigarettes are defined in laws affects how they are regulated, particularly if they can be included under existing laws that regulate cigarettes, including sales and marketing restrictions, youth access, smoking restrictions and taxation. Creating exceptions for e-cigarettes in smoke-free laws may encourage dual users of e-cigarettes and conventional cigarettes to delay quitting smoking completely. Exempting e-cigarettes from smoke-free laws may expose people to simulated smoking behaviour, thereby undermining efforts to denormalise smoking behaviour, potentially interfering with successful tobacco control efforts.
Varying terms (e-cigarettes, e-hookah, vape-pens, hookah pens and personal vaporizers), combined with the hundreds of types and brands of e-cigarettes and the fact that users modify or build their own products, 1 complicate efforts to craft one universal definition. A 2010 court case found that e-cigarettes could not be regulated under the Food and Drug Administration's (FDA) drugs/devices authority unless they are 'marketed for therapeutic purposes,' and could not be regulated under FDA's tobacco product authority unless FDA 'deems' them to be 'tobacco products' under the Family Smoking Prevention and Tobacco Control Act (FSPTCA). 2 In April 2014, FDA issued a proposed rule 3 to extend its tobacco product authority to additional products including e-cigarettes, but as of October 2014, this rule had not been finalised so e-cigarettes escaped federal definition. States and localities, however, have been enacting legislation to regulate the use and sale of e-cigarettes. [4] [5] [6] Even after the FDA wins jurisdiction over e-cigarette product standards, states and localities will continue to have authority to enact laws concerning the sales, use or taxation of e-cigarettes because the FSPTCA explicitly preserves state and local authority to regulate the sale, distribution, access to, marketing of or use of tobacco products (including e-cigarettes, should they be 'deemed' tobacco products). 7 What this paper adds ▸ The popularity of e-cigarettes has skyrocketed across the world. ▸ Governments are just beginning to enact laws and regulations for e-cigarettes, including their sales and use and taxation. ▸ The e-cigarette market comprises hundreds of brands and a wide variety of e-cigarette products. Despite the variation in these products, they are referred to (often interchangeably) as e-cigarettes, e-hookah, e-cigars, and vape-pens, among other terms. ▸ How e-cigarettes are defined impacts how they are regulated. ▸ In the absence of federal regulations in the USA, states have enacted laws regulating the sales, use and taxation of e-cigarettes. ▸ Definitions separating e-cigarettes from other tobacco products are common, and allow e-cigarettes to evade sales and marketing restrictions, smoke-free laws and taxation.
E-cigarette and cigarette companies have been actively promoting legislation designed to serve industry interests. [8] [9] [10] [11] Laws that specifically exclude e-cigarettes from the definition of 'tobacco product' or create new product categories for e-cigarettes separate from the tobacco product category means that laws governing tobacco products will not apply to e-cigarettes and require new law-making for e-cigarettes. Laws that explicitly define e-cigarettes as 'tobacco products' or define 'smoking' to include e-cigarettes better protect health because they automatically subject e-cigarettes to the same laws and regulations as conventional cigarettes without additional legislation. The definitions of e-cigarettes in legislation (or regulations) should be constructed to allow broad interpretation for applicability to a diverse set of current and future products.
METHODS
We researched the purpose, status and text of state bills (including the DC, USA) enacted between 1 January 2009 and 15 June 2014 that define e-cigarettes initially using the State Net legislative tracking system and state legislature websites. Search terms included 'electronic cigarette,' 'e-cigarette,' 'electronic smoking device,' 'alternative nicotine product,' and 'vapor product. ' We studied news reports on pending legislation and efforts made by industry and public health representatives to influence the language used in the laws. We supplemented our search to capture additional bills using state legislature websites that used other terms including 'derived from tobacco,' 'tobacco substitute,' and 'product containing nicotine.' We analysed each bill to determine its status (introduced, pending, enacted or failed) and 'main purpose' (based on declarations in the bills or our subjective determination of the bill's language), and included enacted bills in our analysis; online supplementary table S1 includes details of enacted bills we analysed.
RESULTS
The first states to address the sale and use of e-cigarettes by explicitly differentiating and defining these products were New Jersey ('electronic smoking device,' 2009), New Hampshire ('ecigarette,' 2009) and California ('electronic cigarette,' 2010). By 15 June 2014, 46 laws in 40 states had been enacted that established definitions for e-cigarette products, most often as part of legislation restricting sales to youth. In addition to 'e-cigarette' and 'electronic cigarette' some states used the terms 'vapor product,' 'alternative nicotine product,' 'tobacco derived,' 'tobacco substitute,' 'electronic nicotine device,' 'electronic smoking device,' or 'nicotine product' to define e-cigarettes, or considered e-cigarettes to be 'tobacco products' (table 1).
Inclusion or exclusion as a tobacco product Table 2 assesses whether or not the state law excludes e-cigarettes from the states' tobacco product definition. Fourteen states exclude e-cigarettes from 'tobacco products.' Georgia and Kentucky define e-cigarettes as 'vapor products' and exclude vapour products from the definition of tobacco products. South Carolina defines e-cigarettes as 'alternative nicotine products' and excludes 'alternative nicotine products' from 'tobacco products.' Virginia includes e-cigarettes in 'nicotine vapor product' which it excludes from tobacco products. Alabama, Arkansas and South Carolina explicitly exclude tobacco products from their definition of 'electronic cigarette.' Illinois, Mississippi and Ohio include e-cigarettes in their definition of 'alternative nicotine product' and exclude tobacco products from 'alternative nicotine products.' Florida, Nebraska and Wisconsin also include e-cigarettes in their definitions of other broader categories, and then exclude tobacco products from those classifications. (Florida uses 'nicotine dispensing device,' Nebraska uses 'vapor product,' and Wisconsin uses 'nicotine product.') Alaska's definition of 'product containing nicotine' excludes tobacco products. Two states (Colorado and South Dakota) explicitly include e-cigarettes in the definition of 'tobacco product.' Colorado amended existing law to prohibit furnishing tobacco products to minors and using tobacco products on school property by defining "tobacco product" to include "any product that contains nicotine or tobacco or is derived from tobacco" or "any electronic device that can be used to deliver nicotine to the person inhaling from the device, including but not limited to an electronic cigarette, cigar, cigarillo or pipe." South Dakota includes e-cigarettes in 'vapor products,' then defines 'tobacco product' to include vapour products.
Five states (Minnesota, Nevada, Vermont, West Virginia and Wyoming) consider 'tobacco products' to include products made or derived from tobacco. Since most e-cigarettes contain tobacco-derived nicotine, they would be considered 'tobacco products' in these states. However, in cases where companies could demonstrate that their e-cigarettes do not contain nicotine or use nicotine derived from non-tobacco sources, they could argue that these products are not 'tobacco products.' The Minnesota Department of Revenue issued a notice in October 2012 stating it had interpreted the law to mean that e-cigarettes were subject to the tobacco products tax since nicotine cartridges are components of e-cigarettes; the Department assumes that all nicotine is derived from tobacco and places the burden on the taxpayer to prove otherwise. 12 North Carolina considers e-cigarettes 'tobacco products' for purposes of its 2013 minor access restrictions law, but enacted a tax law in 2014 that creates different tax categories for 'vapor products' (includes e-cigarettes) and 'tobacco products' (excludes vapour products and therefore e-cigarettes).
Twenty-eight states do not specify whether e-cigarettes are included in their definitions of tobacco product.
Industry lobbyists attempted to include language in laws that would restrict youth access to e-cigarettes, but also exclude e-cigarettes from existing tobacco control laws, while health advocates wanted legislative language that included e-cigarettes in states' clean air and tax laws. 11 13-28 Inclusion in the definition of 'smoking' New Jersey and Utah amended existing smoke-free laws to include e-cigarette use in their definitions of smoking, and North Dakota included e-cigarette use in its definition of smoking when passing its statewide smoke-free law. New Jersey amended its laws on smoking in indoor public places and workplaces to define "electronic smoking device" as "an electronic device that can be used to deliver nicotine or other substances to the person inhaling from the device, including, but not limited to, an electronic cigarette, cigar, cigarillo, or pipe" and explicitly includes "the inhaling or exhaling of smoke or vapor from an electronic smoking device" in its definition of "smoking," thereby prohibiting the use of electronic cigarettes in all enclosed indoor places of public access and workplaces. Utah's law also explicitly provides that "smoking" means "using an e-cigarette." North Dakota's smoke-free law states: "'Smoking' also includes the use of an e-cigarette which creates a vapor, in any manner or any form…"
Specifying nicotine as a component
New Jersey's definition of "electronic smoking device" states that the device is used "to deliver nicotine or other substances to 
Continued the person inhaling from the device," which could easily be interpreted to include e-cigarettes that deliver other ' which includes e-cigarettes, to be "any non-combustible product containing nicotine that employs a heating element, power source, electronic circuit…" and New Hampshire defines an "e-cigarette" as a device "that provides a vapour of pure nicotine mixed with propylene glycol…." Nevada does not explicitly define "e-cigarettes," but includes products that are "made or derived from tobacco" in its definition of "tobacco products," so if extended to e-cigarettes, implicitly they would require tobacco-derived nicotine as a component in the devices.
Ten states (California, Colorado, Delaware, Idaho, Indiana, Kansas, Louisiana, Maryland, North Carolina, Wyoming) have definitions with ambiguous language regarding nicotine. For example, California defines "electronic cigarette" as a device "that can provide an inhalable dose of nicotine" and Indiana defines "electronic cigarette" to be a device "that is capable of providing an inhalable dose of nicotine…." Since e-cigarette devices that 'can' or are 'capable of ' providing or delivering nicotine are generally also capable of using cartridges with nicotine-free flavourings, it is unclear whether e-cigarettes that are using cartridges or tanks that claim to be delivering only flavours without nicotine would be covered by these definitions.
Pre-emption
Five states (Iowa, Louisiana, Nevada, Oklahoma and South Carolina) enacted laws pre-empting stronger local laws and regulations. Louisiana amended its "Prevention of Youth Access to Tobacco Law" making it unlawful to sell, purchase or possess 'vapor products' (including e-cigarettes), alternative nicotine products and tobacco products. The amendment provided that the law superseded existing or subsequently adopted local ordinances or regulations relating to alternative nicotine products and vapour products, in addition to tobacco products. Nevada, Oklahoma, and South Carolina amended existing pre-emption laws to add e-cigarettes. Iowa amended an existing law concerning tobacco taxes that included pre-emption language to create different categories for 'alternative nicotine products' and 'vapor products' (including e-cigarettes), thus prohibiting local governments from enacting laws and regulations relating to e-cigarettes. Three states (California, Minnesota and Nebraska) have language explicitly providing that local governments are not pre-empted from adopting more stringent prohibitions related to e-cigarette sales, distribution and/or use.
DISCUSSION
The e-cigarette market offers hundreds of brands, flavours and nicotine levels in a large variety of products using varied terminology (e-hookah, vape-pens, hookah pens and personal vaporizers) and sometimes including separate components and cartridges. 1 This has created challenges for states' efforts to regulate these diverse and little understood products, resulting in wide variation in e-cigarette definitions in state laws, including how those definitions are included or excluded from definitions of 'tobacco products' and 'smoking.' These definitions determine whether e-cigarettes will be regulated as other tobacco products and therefore have significant public health implications. The simplest way to include e-cigarettes in tobacco control legislation is to add the short phrase, 'including e-cigarettes' (or whatever term defines e-cigarettes such as 'electronic smoking device' or 'vapor product') in every place where the term 'tobacco products' or 'cigarettes' appear in youth access, smoke-free, and taxation laws without changing other aspects of the existing laws, and to broadly define the products to include current and future devices, regardless of nicotine content. Excluding e-cigarettes from the tobacco products definition precludes states from regulating e-cigarettes under existing laws and regulations applicable to tobacco products. Constructing different mutually exclusive categories for each type of product, such as tobacco, tobacco-derived, and vapour product, also adds unnecessary complexity and leaves existing laws open to interpretation and interference by protobacco forces. In contrast, including the provision "inhaling or exhaling of smoke or vapour from an electronic smoking device" in the definition of 'smoking'(as three states did) ensures that smoke-free laws include e-cigarette use without concern for whether or not the product contains tobacco, and without the need to convince the legislature to expand existing smoke-free laws.
Many definitions of e-cigarettes require the products to either contain nicotine or to be 'made or derived from tobacco.' This language narrows the reach of the legislation and can create problems for regulating sales, use, marketing or taxation of e-cigarettes. Purportedly 'nicotine-free' e-cigarettes 29 30 would escape regulation, despite the fact that many nominally nicotine-free products contain nicotine. [31] [32] [33] [34] FDA's proposed deeming rule would extend its authority to cover all products meeting the statutory definition of "tobacco product," which is "any product made or derived from tobacco that is intended for human consumption, including any component, part or accessory of a tobacco product…" 35 This definition includes e-cigarettes that use tobacco-derived nicotine; however, it is problematic because e-cigarettes that purport to be nicotine-free, or claim to be made from non-tobacco sources of nicotine, would not meet this statutory definition. For example, companies such as GreenSmartLiving have claimed that their e-cigarettes are 'better for the planet' because they use nicotine derived from non-tobacco plant sources (eggplants, potatoes or tomatoes). 36 This claim is hard to believe because 10 kg of eggplant would be required to obtain 1 mg of nicotine, the amount commonly found in one cigarette. 37 With technological advances, however, non-tobacco derived nicotine could become economical using genetically modified non-tobacco plants 38 or synthetic nicotine. Products that do not contain nicotine are not covered by e-cigarette definitions in the 2014 European Union Tobacco Products Directive, 39 40 New Zealand 41 and Canada. 42 This distinction also makes it possible to sell (and purchase) e-cigarette devices and nicotine cartridges separately, thereby avoiding regulation. [41] [42] [43] Definitions that broadly define e-cigarettes or explicitly include them in definitions of 'smoking' avoid the problems associated with more narrow definitions. For example, New Jersey defines "electronic smoking device" to mean "an electronic device that can be used to deliver nicotine or other substances to the person inhaling from the device, including, but not limited to, an electronic cigarette, cigar, cigarillo or pipe" and defines "smoking" to include "the inhaling or exhaling of smoke or vapour from an electronic smoking device." 44 These definitions do not require nicotine, do not require the product to be made or derived from tobacco, and do not require combustion. Instead, the inclusive language allows regulation of all kinds of devices (including those that do not yet exist but may be developed in the future), and simplifies enforcement because it does not require knowing whether a product contains nicotine or is made or derived from tobacco by looking at it. This definition of 'smoking' helps thwart the renormalisation of smoking by prohibiting public use of e-cigarettes and other products that mimic smoking and simplifies enforcement by observation of smoking behaviour without having to determine whether the product is a combustible cigarette or an e-cigarette.
State laws with language that explicitly provides they do not pre-empt local laws (California, Minnesota, Nebraska) give local legislatures and agencies, which tend to be more nimble and responsive than state legislatures, the ability to craft additional or more rigorous rules and regulations in a more timely and efficient fashion.
States may define e-cigarettes differently in statutory codes applicable to different situations. For example, to be taxed as 'tobacco products' in Minnesota, the state tax code requires e-cigarettes to contain nicotine that is "made or derived from tobacco," 45 while amendments to Minnesota's Clean Indoor Air Act cover e-cigarettes that do not contain nicotine, since e-cigarettes are included in the definition of 'electronic delivery devices' that can deliver nicotine 'or any other substance.' 46 The definition of "electronic cigarette" in Utah's criminal procedure code restricting youth access to e-cigarettes seems to require nicotine ("'electronic cigarette' means any device, other than a cigarette or cigar, intended to deliver vapor containing nicotine into a person's respiratory system"), 47 while Utah's Indoor Clean Air Act defines "e-cigarette" as an electronic oral device "that provides a vapor of nicotine or other substance," so nicotine is not required. 48 Such varying definitions (whether in laws or regulations) have the potential to cause confusion regarding how e-cigarettes are treated by other laws.
Industry efforts to pass legislation undermining e-cigarette regulation
Tobacco and e-cigarette companies have been using legitimate concerns about sales of e-cigarettes to youth to enact 'Trojan Horse' legislation in which laws nominally restricting sales to youth are used as vehicles to enact problematic definitions and other provisions that will make it more difficult to regulate e-cigarettes. The industry used a similar strategy after Congress passed the Synar Amendment in 1992 that required states to report their efforts to control youth access to cigarettes and threatened states with cuts to their substance abuse funding if they did not demonstrate reduced sales of tobacco to youth. 49 50 Industry lobbyists (inaccurately) told lawmakers that new youth access legislation was required to protect substance abuse funding and won enactment of unenforceable laws that often included pre-emption that prevented localities from enacting stronger laws. 49 51 Industry efforts to pass Oklahoma's Senate Bill 802 in 2013 illustrates the strategy of protecting e-cigarettes by including definitions in legislation nominally drafted to restrict youth access to e-cigarettes that would exclude these products from existing tobacco control laws. After lobbying by RJ Reynolds, the Senate created separate definitions for 'tobacco-derived product' and for 'vapor product' which included a narrow definition of e-cigarettes.
11 24 The amended bill prohibited e-cigarette sales to minors, but also taxed sales of 'vapor products' (defined to include e-cigarettes and cartridges) and 'tobacco-derived products' (including e-liquid and cartomizers containing nicotine) at five cents per 1.48 mL of liquid, a rate 90% lower than conventional cigarettes.
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SB 802 was defeated and Oklahoma enacted a different law (SB 1602) in 2014 14 (table 2) that did not expand the definition of 'tobacco products' to include e-cigarettes, but included e-cigarettes in a separate category of 'vapor products' (with or without nicotine), and pre-empted local laws concerning vapour products. It did not tax vapour products.
North Carolina enacted a law in 2013 that restricts minor access to 'vapor products' (table 2) and explicitly includes 'vapor products' in its definition of 'tobacco product,' which facilitates including these products in the state's clean air and tobacco tax laws. However, in 2014 tobacco lobbyists won a tax law that explicitly excludes 'vapor product' (defined to include e-cigarettes and e-cigarette cartridges) from the definition of 'tobacco product.' The law also established an extremely low excise tax for vapour products at five cents per millilitre of nicotine liquid, which equates to five cents/pack of cigarettes 13 (table 2) . In 2014, industry representatives and members of the National Center for Public Policy Research (a conservative organisation with longstanding connections to Philip Morris and RJ Reynolds 17 22 ) clashed with health advocates in Iowa, Florida and Oklahoma over efforts to promote bills that would prevent e-cigarettes from being taxed like tobacco products or included in state smoke-free air laws and that would pre-empt stronger local laws. 9 23 26 These states enacted laws creating new categories for e-cigarettes, and Iowa and Oklahoma enacted laws with pre-emption clauses.
The tobacco industry uses state legislation to pre-empt more stringent local sales, youth access, and smoke-free air policies, 49 51-53 often using 'Trojan Horse' bills that nominally restrict youth access to tobacco products, but actually thwart local efforts to enact effective tobacco control laws. State laws with language that explicitly provides they do not pre-empt local laws (California, Minnesota, Nebraska) give local legislatures and agencies, which tend to be more nimble and responsive than state legislatures, the ability to craft additional or more rigorous rules and regulations in a more timely and efficient fashion.
LIMITATIONS
Since our original search terms ('electronic cigarette,' 'e-cigarette,' 'electronic smoking device,' 'alternative nicotine product,' and 'vapor product') did not capture all bills concerning e-cigarettes, we supplemented our search by adding laws from legislative websites that included other terms including 'derived from tobacco' and 'tobacco substitute.' This process may not have captured every bill that was introduced if other terms were used, and may have excluded some laws classified as 'cigarette tax' bills. This paper is limited to bills that were enacted as of 15 June 2014. Additional state bills concerning e-cigarettes may have been enacted or introduced after that date.
CONCLUSION
Policy makers must be wary of tobacco and e-cigarette industry influences trying to shape laws that benefit their financial interests, and carefully draft legislation with definitions of e-cigarettes that: (1) broadly define the products to include current and future devices; (2) do not require nicotine; (3) do not require the products to be made or derived from tobacco; (4) do not exclude e-cigarettes from existing definitions of "tobacco products"; (5) do not exempt e-cigarettes from regulations that concern advertising, marketing, and/or warning labels; (6) explicitly include e-cigarettes in smoke-free and taxation laws; and (7) do not pre-empt stronger regulations at the state or local levels.
